WO 2005/075734 



PCT/FI2005/000071 



1 

Press belt 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to a press belt made from an elastomer 
material and forming a closed loop, the belt having an inner surface and an 
outer surface and three layers of reinforcement yarns arranged inside the elas- 
tomer material, an innermost yarn layer closest to the inner surface being 
formed by longitudinal and transversely adjacent reinforcement yarns of the 
press belt, and a middle yarn layer being formed by transverse longitudinally 
adjacent reinforcement yarns of the press belt. 

[0002] Press belts are employed in various presses associated with 
papermaking, particularly in shoe-type presses between the paper machine 
fabric and the shoe press or the roll in order to constitute a surface for length- 
ening the press section of the press. 

[0003] Known press belts typically comprise a belt containing an 
elastomer material, such as polyurethane or rubber, the inside of the belt com- 
prising a supporting structure composed of yarns. The supporting structure 
may be a fabric or composed of separate yarn layers superimposed trans- 
versely relative to each other. Such solutions are known from US patents 
4,238,287, 5,134,010 and 5,238,537, and Japanese patent 0,756,651, for ex- 
ample. 

[0004] When in use, press felts are subjected to quite hard stresses 
because of both the compression and particularly the bending that takes place 
in different directions in the press section. With time, these stresses may cause 
cracks in the actual belt material, which gradually cause the belt to be dam- 
aged unusable. When belts are used, sometimes randomly generated paper 
accumulations cause sudden extensive deformation forces when passing 
through the press, which may break or damage the press belt. 

BRIEF DESCRIPTION OF THE INVENTION 

[0005] The object of the present invention is to provide a press belt 
allowing cracks to be reduced and, on the other hand, allowing their propaga- 
tion to be prevented and thus the service life of the belt to be lengthened. 

[0006] The press belt of the invention is characterized in that an 
outermost yarn layer closest to the outer surface of the press belt is formed by 
longitudinal and transversely adjacent reinforcement yarns of the press belt, 
which absorb energy and are restored from deformation with delay in connec- 
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tion with deformation. 

[0007] The essential idea of the invention is that closest to the sur- 
face of the press belt on the side of the web is located a separate yarn layer 
longitudinal to the press belt and composed of yarns made from an elastic ma- 
terial absorbing the energy consumed by the deformation, the layer yielding 
and stretching as the belt bends thus enabling an abrupt bending on the one 
hand, but, on the other hand, being restored from deformation with delay sub- 
stantially to its original form binding part of the energy consumed by the defor- 
mation in a manner preventing the elastomer material from getting damaged 
and preventing an existing breakage from propagating significantly. 

[0008] An advantage of the press belt of the invention is that after 
cracks are formed, their propagation is stopped or significantly slowed down at 
the flexible yarn layer, which, however, does not essentially stiffen the press 
belt, but enables sufficiently abrupt bending and sudden deformations. 

BRIEF DESCRIPTION OF THE FIGURES 

[0009] The invention will be described in more detailed in the at- 
tached drawings, wherein 

Figure 1 schematically shows a perspective view of a press belt 
forming a closed loop. 

Figure 2 is a schematic sectional view of a press belt of the inven- 
tion in its longitudinal direction. 

Figure 3 is a schematic sectional view of a press belt of the inven- 
tion in its transverse direction. 

Figure 4 is a schematic sectional view of a press belt according the 
invention, having a cracked surface, in its longitudinal direction. 

Figure 5 is a schematic sectional view of a press belt of the inven- 
tion in its transverse direction at a crack, and 

Figure 6 schematically shows a shoe press in which the press belt 
of the invention is usable. 

DETAILED DESCRIPTION OF THE INVENTION 

[0010] Figure 1 schematically shows a press belt forming a closed 
loop. The press belt comprises inner and outer surfaces. The press belt is 
made from an elastic material allowing it to bend in its longitudinal direction at 
the required radius of curvature in both directions in a manner enabling its pas- 
sage through a shoe press, for example, which is schematically shown in 
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connection with Figure 6. 

[0011] Figure 2 shows a partial cross-section of a press belt in its 
longitudinal direction. It shows the actual press belt material, made from an 
elastomer material. This material may be for instance of rubber or an artificial 
material, such as polyurethane or the like, having sufficient flexibility and resil- 
ience properties in view of the usage conditions and requirements of the press 
belt. Furthermore, it shows a press belt supporting structure composed of three 
yarn layers 5 to 7 formed by superimposed yarns. The innermost longitudinal 
yarn layer 5 of the press belt is composed of either a plurality of adjacent yarns 
5' in the transverse direction of the press belt or of one or more adjacent spiral- 
like yarns 5' arranged in the transverse direction of the press belt. It further 
comprises a middle layer 6 composed of adjacent yarns 6' transverse to the 
press belt in its longitudinal direction. These yarn layers 5, 6 do not necessarily 
have to be fastened to each other or bound to each other in any way, although 
it is naturally possible. Furthermore, Figure 2 shows a third yarn layer 7 com- 
posed of yarns T in the longitudinal direction of the press belt. These yarns T 
are adjacent separate yarns in the transverse direction of the press belt 1 or 
they are composed of one or more adjacent yarns T arranged spiral-like in the 
transverse direction of the press belt 1 . 

[0012] The yarns 5' and 6' of the inner yarn layers 5, 6 are typically 
monofilaments or multifilaments made from polyamide, polypropylene, poly- 
ethylene, aramid, polyvinyl alcohol or some other suitable plastic material. The 
material and/or structure of the yarns T of the outermost yarn layer 7, in turn, 
are more flexible than at least the yarns 6' of the middle layer 6. Thus, they 
may absorb energy into their structure during deformation in a manner allowing 
them to be restored with delay from their deformation. The outermost yarns T 
are preferably multifilament yarns, which are either stranded or twisted at a 
high twist level in a manner known per se. Their material may be for instance a 
polyamide elastane mixture, polyester or a mixture thereof or polyester that is 
treated to become flexible. It is essential that the yarns T yield and thus stretch 
in their longitudinal direction when the press belt is bent such that its outer sur- 
face 3 has to stretch. 

[0013] Figure 3 schematically shows a cross-section of the press 
belt 1 according to Figure 1 in its transverse direction. It shows how separate 
yarns or the yarns T of one or more adjacent spirals are arranged adjacent to 
each other at a distance from each other in such a manner that the belt mate- 
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rial 4 is settled around the yarns 7\ It also shows how the transverse yarns 6' 
are arranged above the innermost yarns 5', for instance at a small distance 
from them. Furthermore, the separate yarns T or one or more spiral-like 
twisted yarns T are arranged above the middlemost yarns 6\ The outermost 
yarns T may be either in contact with the middlemost yarns 6' or, as Figure 3 
shows, at a distance from them. The yarns T are preferably multifilament yarns 
suitably stranded or twisted, most preferably at a high twist level. Furthermore, 
the yarns T may be of the same thickness as the innermost and middlemost 
yarns 5' and 6', but preferably they are somewhat thinner than the latter. The 
innermost yarns 5' and the middlemost yarns 6' may also be of a different 
thickness, whereby the innermost yarns 5' may be thinner than the middlemost 
yarns 6'. If the reinforcement yarns 5', 6' of some inner yarn layer 5, 6 are mul- 
tifilament yarns, the reinforcement yarns T of the outermost yarn layer 7 are 
preferably twisted at a higher twist level than the former. In some cases it is 
feasible for the yarns 5' of the innermost yarn layer 5 to be more flexible than 
the yarns 7' of the outermost yarn layer 7. 

[0014] Figure 4 is a sectional side view in the longitudinal direction 
of a press belt at a point where a transverse crack 8 has been formed on its 
outer surface 3. The crack 8 extends from the outer surface 3 downward up to 
the outermost longitudinal yarns T of the press belt 1 . At this point, the yarns T 
support the press belt material 4 and impair the propagation of the crack 8 to- 
wards the inner surface 2 of the press belt 1. Accordingly, the propagation of 
the crack 8 is slowed down, and the damaging of the press belt 1 to unusable 
is delayed, which lengthens the service life of the press belt in spite of the gen- 
eration of cracks. 

[0015] Figure 5 is a sectional view of the press belt of Figure 4 in 
the direction of the crack 8. It shows how the crack 8 is formed in the press belt 
1 and propagated broader in its longitudinal direction and, at the same time, 
along the main part of the stretch up to the yarns 7'. From hereon forward, its 
propagation is slower as the yarns T support the belt material 4, thus allowing 
the press belt to be used for even a long time in spite of the crack. 

[0016] Figure 6 shows the press belt in a typical drying apparatus, 
i.e. a shoe press. The shoe press comprises a roll 9. A press shoe 10 is 
pushed with force F against the roll, the press belt 1 and a fibre web 12 be- 
tween the press belt and the roll 9 travelling along an arched surface 1 1 of the 
press shoe in the direction of arrow V. The fibre web 12 is arranged against the 
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roll 9 and the press belt 1 glides along the surface 11 of the press shoe 10. 
One or more paper machine fabrics, such as felts or wires 13, are also ar- 
ranged between the roll 9 and the fibre web 12. It is exactly in such a shoe 
press that the press belt 1 is subjected to high stresses when having to bend 
quite abruptly with a small radius at the edges of the shoe 10 of the shoe 
press. 

[0017] In the foregoing description and drawings, the invention has 
been described only by way of example, and it is by no means to be so re- 
stricted. The yarn layers can be generated when making the press belt in a 
plurality of manners known per se, and the press belt per se can be made in 
manners known per se. It is essential that the material and/or structure of the 
longitudinal, outermost yarns, i.e. those closest to the surface of the press belt 
on the side of the fibre web are flexible, more flexible than the other longitudi- 
nal yarns and preferably multifilament yarns stranded or twisted to generate a 
suitable, flexible and durable structure. Accordingly, the filaments of the multi- 
filament yarns of the outermost yarn layer may be somewhat thinner than the 
filaments of the multifilament yarns of some inner yarn layer, the outermost 
yarn layer may comprise less filaments, the material in the outermost yarn 
layer may be more flexible than that of the inner yarn layers etc. 



